Self-transmissible antibiotic resistance to ampicillin, streptomycin, and tetracyclin found in Escherichia coli isolates from contaminated drinking water.
Presence and survival of cultivable bacteria in drinking water can act as a vehicle to disseminate virulence genes (adherence, enterotoxigenic and antibiotic resistance) to other bacteria. This can result in high morbidity and mortality, and the failure of the treatment of life threatening bacterial infections in humans and animals. In this study, antibiotic resistance (ABR) patterns and transferability of the ABR markers was investigated in Escherichia coli isolates obtained from drinking water and human urine samples. The ABR in E. coli isolates was determined against 15 antibiotics commonly used in human and veterinary medicine. A high frequency of ABR to carbenicillin (56%), tetracycline (53%) and streptomycin (49%) and a low frequency of cefizoxime (5%), amikacin (8%), cefazidine, (5%), chloramphenicol (9%), and kanamycin (18%) was found in the tested E. coli isolates. ABR to kanamycin (0% vs. 35%) and moxalactam (4% vs. 30%) was higher in drinking water isolates whereas resistance to streptomycin (92% vs. 15%), ampicillin (24% vs. 10%), and nalidixic acid (12% vs. 0%) was higher in human urine isolates. A large number of E. coli isolates (93%) exhibited resistance to two or more antibiotics. Two of E. coli isolates from drinking water showed resistances to six (Cb Cm Cx Ip Mx Tc and An Cb Km Mx Sm Tc) and one was resistant to seven antibiotics (Am An Cb Km Mx Sm Tc). A majority of the multiple antibiotic resistant E. coli isolates contained one or more plasmids (size ranged approximately 1.4 Kb to approximately 40 Kb). The ABR traits (Am and Tc) were transferable to other bacteria via conjugation. These data raise an important question about the impact of E. coli containing self-transmissible R-plasmids as a potential reservoir of virulence genes in drinking water.